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1. Generalities

1.1 Object

The balloon simulator has as its goal reconstructing, in the course of
the satellite's integration, one of the experimental balioons. The simula-
tor can be considered on the one hand as a generator of the parameters of
balloon-satellite connection and on the other hand as a receiver of the
balloon call message.

1.2 Recall of the connection characteristics SAT-BL and BL-SAT
12,1 Connection SAT-BL (464, 4864 MHz)
The balloon call message issued from the satellite presents itself as

indicated below.

304 (G5 au Ace)

&0’ . G A’

i ‘ D2 e J VA - g . i
PSS W WL, . S S N Y S ST WA O M E A _n_n_a_ A a P g ,
i _ - : :

L A""“-"%;Aa

e .
. o ASaw :
< > Can
122 Connection BL-SAT (401, 717960 Miz)
The message issued from the balloon has as its characteristics
.?.rc}»‘. P ule AN | é‘A' " % n Fc,i Fy f}
&TJ“"&_J o n_8._f E g s A A _p &,ﬁmﬁkﬂj,gn R_Ag, a_j~ I I A1 j
§ 1
Eaw AL G A Na Yar Yau e i
' ' , ~ A
< : - "B
LY )

12-3 Adjustment of the BL thrust in relation to the BL call message



balloon i call balloon j call -all _
' oo o aflow )- -\ _ /—- °~\(>\o'-9- b&b*‘s /—' Gl
q/'//“fy 2N A N “A'ﬂ A3 PN AL BN
L.Llll".'l_[!vex"li_wl!!llel{ll!:lllLlllllll'lllll lllll ll_lJLﬁIllllLlLllllJll_Ll'll

7 S R 4 _ﬁ
; ’ N ’

‘ 2. pwnee AN g
Answer of balloon "i'" located E)II !I!l% !!!!E! !ll!%! E!"!ﬁ!j
at an insignificant distance
from the satellite.

. Lo et l L:lll‘!lﬂ!ﬁqu_;v
Answer of balloon '"i" located ) E f‘hﬁh&$€

An . : A0
t 3200 km from the satellite. ) ‘ _,,f%. Arj=€3 83 m /e 428Amo )

i A o

12.4 Remarks
Two supplementary parameters, due to the respective speed and posi-

tions of the satellite and of the balloon, intervene in the connection.

1) The Doppler effect

2) Distance
12.5 Decommutation simulation

Simulation

All the parameters which interfer in the BL-SAT connection are to be
simulated: the distance, the Doppler, the 4 HK BL frequencies (f., Fb,
Fe, Fd). |

Decommutation

The.characteristic parameters of the BL call message are to be decommu-
tated: 18 PN, the 6'0', 6'1l'.

2, Arrangement of the simulator

2.1 BL-SAT connection

R ‘ This connection which concerns the BL answer will be realized in simu-
lating the information contained in the balloon answer (video) on one hand
and the parameters concerning the geometry of the system on the other hand

(Doppler, distance).
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Three slides associated with a synthetizer (which plays a role of -
balloon transmitter) assure the simulation.

The heart of the system is the élidé called "adaptation'" which on
the one hand has the role of acquisition of the data of the simulation and
on the other hand a role of mixer of the information making up the balloon
answer. Two slides are associated -- on the one hand the "distance" slide
which permits the simulation of the distance and the generation of a
command signal slides: on the other hand'the 'veo'" slide furnishes the
HK balloon frequencies.

The "Doppler" simulation is realized in the slide adaptation. A pro-
gramable attenuator commanded by the distance simulation command bits per-
mits obtaining the simulation of the level of connection.

2.2 Remarks

In its actual conception the simulator of balloon answer permits two
types of function: either manually or automatically. In the two cases
each simulation can be commanded by three bits (23 stages).

a) Manual functioning

S

This type of functioning permits beginning with a control péhel, located
directly in front of the simulator, commanding the six simulations: charge
of the simulation register.

b) Automatic functioning

This type of function is obtained beginning with a PB 250 calculator
for the set of PTU and WOE instructions.

The PTU (34 in the case of the simulator) simulation opening and permits
the transfer of the information contained in the WOE which follows (transfer
of the calculator to the opening: charge of the register of the simulated

material).



2.3 SAT-BL connection

It concerns decommuting the call message issued from the satellite,

The essential element of the system is the decommutation assembly

which is associated on the one hand with the reception assembly (receiver

bit synchro) and on the other hand with a visualization.

3. Schemas

3.1 BL-SAT connection
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3.2 SAT-BL connection
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3.3 General schema
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4,

Implantations

4,1 Balloon connection simulator BL-SAT

Oscilloscope

Slide adaptation

Attenuator

Synthetizer

Timing synthetizer
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Distance slide
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AUTOMATIC FUNCTIONING

.(Beginning with PB 250)
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Automatic functioning beginning with calculator PB 250

1.

2,

Recall

Definition and role of the PTU-WOE instructions
Utilization of these two instructions
Functioning in passive mode |

Functioning in active mode



Automatic Functioning

1. Recalled

The automatic functioning of the periphery associated with the PB 250

calculator is assured beginning with the

teristics are the following:
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2, Definition and role of the instructions PTU and WOE

2.1 PTU

The PTU is an instruction which is present simultaneously on the lines
Ly, Ly, L3, Ly, Lg and Cpg.

This instruction permits validating the transfer, toward a peripheral
organ, of the information contained in the WOE which immediately follows 1it,

The lines Ll’ L2, L3, Lh’ L5 are bearers of a code intended to‘vali-
date the entry organ of such and such a periphery. (Each periphery having
its code.)

The line Cpg is the bearer of a signal indicating that one has a
PTU.
2.2 WOE

The WOE is an instruction which is present simultaneously on the lines

Lis Ly, L3, Lys LS’ 01, 0,, 03.

The lines L, Ly, Ly, La, LS’ 01, 02, 03 are bearers of the information
which one wishes to transfer from the calculator to the peripheral organ
selected by the PTU (which has preceded the WOE) (8 bits).

The line Cog\is the bearer of a signal indicating that one has a WOE.

Duration of these instructions.

The PTU lasts 24¢ﬁl sec,

The‘WOE, which immediately follows the PTU, lasts the time necessary
for the peripheral organ to take into account the information which the

calculator transmits to it.

3. Utilization of these two instructions

" In order to transmit the information from the PB 250 toward a peripheral

organ we have seen that we should have the two instructions PTU-WOE.
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The following diagram shows the mechanism of transfer of the information.
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4, Functioning (passive mode)

The automatic operation of the system is obtained by relying on a
command instrument desk of the PB 250.

The .peripheral organ being a receiver in this type of functioning when
the calculator receives the order of operation; for program, the information
crosses to the peripheral organ.

Remarks

Another type of automatic function exists where (line lost at bottom

of page 4) The periphery transmits to the calculator in order ;f

characters,



5. Functioning in the active mode

The calculator is in wait for an order of characters (it turns on a
test). When the order of characters comes to it, it (text unreadable)
its program and transmits again, by the set of instructions PTU-WOE, the

information to the periphery which has just sent it an order of characters,

Diagram

( - de N .

g 4 D: Cactackeres Characters

; o - coming from the periphery x
M _

P"‘“”‘ adklive Active phase

_J—-_——-—-l o u ke  Wait cycle of calculator functioning

2TV . . call of the periphery x

n.

Woe

\'rowm.ﬁu'\' Qorw“hlo»\ validation and transfer of

: information in periphery x
‘_'_—" Information transfer

N

Remarks ,
Two other orders of character which one can unwind a program containing

several PTU-WOE tests if necessary,
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ADAPTATION SLIDE



Adaptation Slide

Generalities

Automatic command of the simuIafiéns

Manual command of the simulations

Charge of the plug andvvisualization register

Sending of the balloon answer
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1. Generalities

1.1 Object of the adaptation slide

The answer of the balloon being simulated beginning with a synthetizer
of frequency modulated in phase by the frequencies corresponding to the
distance and to the information of balloons which must be commanded.

a) The frequency of the synthetizer (eight stages or 3 bits) permitting
the making of: 'the Doppler measure."

b) The dephasing of a time base (8 levels or 3 bits) in order to make:
"the distance measure,"

c) The four frequencies of balloon information (8 levels or 3 bits on
each frequency).

The goal of the adaptation slide is to permit the command both auto-~
matic and manual, numerous stimuli and to assure the visualization of the
different levels of variation of Doppler and distance and the & HK balloon
frequencies,

1.2 Constitution of the slide

One distinguishes three quite distinct ranges.
a) The automatic éommand.
b) The manual command.
¢) The transfer of the stimuli to a plug register.

1.2.1 Auhomatic command

Numerous functions are found there such as
1. Bay adaptation calculator.

2., PTU decommutation,

3. WOE decommutation.

4, Transfer logic.



1.2,2 Manual_command

This level is constructed as follows
1. Keyboard for sending different levels.
2., Command signal.

1.2.3 Transfer of the stimuli

This level is common to the two types of commands; one finds there

1. An "ou" function,

(#2 is not on the bottom of page 4 or the top of page 5)
3. The visualization of the level,

12 - 3 Sending of the balloon answer

2. Automatic command of the simulations

2.1 Generalities

The order of validation of the "balloon simulation' slide will be a

PTU (34) order of a duration of 24 us followed by a WOE instruction of

8ix m sec,

One distinguishes six types of signals determined as is indicated below:

\
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The positions 'Li, 'Lz, -L3 are reserved in order to transmit the value

of the level.

2.2 Adaptation
2,2.1 Principle
The goal of this first circuit is to adapt the levels. In effect the

calculator logic is such that one has

- \/'
W v v o v

On the other hand in the bay the levels are

[SY (/ _‘_2' 5—\/
. “o et ov

A circuit should therefore assure the expression of the (word unreadable)
while keeping the correspondence of the levels,

The circuit retained is of the resistance bridge type (one extremity
of the +Sv the other joined to the coax of the calculator oufput) attacking
a "yayd" door whose outlet assures the connection (line lost at bottom of
page 5) |
2.2,2 Schema

The mountinglretained is thus the following

. Calculator ‘ : ) Bay .
Calunlakeml a - e
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This mounting is applied on the ten output wires of the calculator

'

) 0 o 0 N of C. .
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2.3 PTU Decommutation

| 2.3.1 Principle

On the five wires f;,{a,l;,lﬁg'ﬂr,is found the PTU information. A

coincidence between these five wires and the condition of a register per-

mite disposing of a signal which validates the slide.

The coincidence is accomplished

MeaTY wire to wire between the output
N ' lines of the calculator after
A ’ L *:__
0 > 8 adaptation to the conditin of
| . ‘ \\
L, , : ' five wires corresponding to a
Q> . Ly jem . .
r binary combination indicating
1 Y / the number of PTU (34)
0 . i Ly fmnn . .
: Q — 3
44 A
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' validation signal
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2.3.2 Realization

The circuit considered permits precabling easily on a printed circuit
curve the number of the PTU.

. ’h '
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2.4 Decommutation of the WOE

2.4,1 Generalities

We have seen that on the wires 01, 02, 03 could be six possible combi-

rd
nations corresponding to the Doppler, to the Distance, and to the four

frequencies Fa’ Fb’ Fc, Fd.



The information being on the wires 'Lﬁ’ J‘Z’ J-3 it concerns validating
the transfer of six different informations in six registers of three bistables.
The decommutation of the WOE assures this function of switching.

2.4,2 Principle of realization

One assures the decoding of the conditions in a round opening with

the three entrances.

2,4,2,1 WOE Doppler (de)

One has the configuration 0, © 0

2 3

The circuit considered is the following. 1Its outlet equation is

2.4,2,2 WOE distance (Wd)

One has a configuration 0 0 0

Therefore Wd - 01 02 03



2.4,2,3 WOE frequency Fa (wfa)

One has a configuration

-1}~

1 2 3
1 0
Therefore wfa = 010203
0
3
T
00— — -
2 | - :
0~ — —
2,4,2.,4 WOE f F
requency b (wfb)
On the wires 0.0_0, one has the combination 0 0 0
17273 1 2 3
0 0 1

Therefore wfb = 01 02 03



2,4,2.5 WOE frequency F (wfc)

One has the combination
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01
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Therefore wfc = 01 02 O3
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2.4,2,6 WOE frequency Fd (wfd)

2 73
01 1

On the outlet wires of the calculator one finds 01 0, 0

ol
=
=

Thus wfd = 19 9

2,5 Utilization of the BTU and WOE signals

2.501 PTU *
The PTU being recognized one disposes of a singal € = 1 which positions
a bistable at "1" for the duration of the WOE.

2.5.1.1 Diagram of functioning

~
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2.5.1.2 Schema

Ceo

waRTY

2.5.1.3 Remarks
One wishes that the bistable be at one only for the duration of the

WOE. One realizes that the function Q. Cog

v
;
; { | Q. COQ
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The signal Q. Cog serves to validate the decoding of the stimuli.

Thus, one returns to the opening the decoding conditions and this signal,

Mne has therefore the schemas, of decoding, following:

w
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2.5.2 WOE
The decommutated WOE serves to validate the transfer of the informa-~

1
The switching WOE (01, 0,, 03) should be on the other hand validated

tion contained on lines L L2 L3 seen on the plug register,

by the small automatic command button; thus one will have validation sig-

nals of information transfer of the form

' = .. W ante W fauns W Sacte’ W Ade W At
| oAt . Auts s At "W ’ |
WQV’ u;v A 3/ fa v :vg‘, to v/ fe e o $d
"Autoi." = "1" automatically. . :

(words lost at bottom of page 11)
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The command circuit schemas are the following

Q.Cos
L0 L, . S
Aule
fa Q-Cos
o . . e
O] .
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2.6 Information transfer

2.6.1 Generalities

The information is prescribed on lines 11, 12, 13. This information
can be switched in six different directions according to the condition of

lines 0., O0,, O

1’ 72 73

2.6,2 Schema

For the six possible directions the achema is the same. Here only

is represented the command of the Doppler simulation,

Jj‘ G sy > Sc“?
‘ ’ .. Toward the charge circuit
i o ‘ !
\ . O 0 dopyd sq‘ldp% “ of the plug register.
P ‘50‘* ‘
e w N ’ - |
| SULx T N Aty Avtel
S ' w "
| | | j;{‘-‘r T VWAV A"h’dy
é ‘ ‘f oo YTy, 5 b . ﬁf——F;::QJ..A %
© Avte \dp) | L A T T
w oY ' co .- Sox~ J w..C ‘ '
Aw SR W x ke WA - At
dp "°o\y B ' A Or‘ SRR kg ‘(5:us)"’ o :'
' XL A ow (9 F

3. Manual command

3.1 Generalities

The manual command has as its goal beginning with a keyboard

accomplishing the sending of the simulations.



Three interrupters will be necessary for each simulation, in "on"

position one will transmit the (word unreadable), in "off" position one

will transmit level "1,

3.2 Schema

The 18 buttons are grouped by threes as is indicated

oward the charge circuit

8L ) o . 47kQ .
Q‘f‘/& ! - l\M""‘“ ., This circuit is the s me for
| »L' - _____0/8 ” | lqujm _ the six simulations. \ y
: !_J I . $€. = 7 (p, 394
C>{ =1 @ 7 Tew il
T

of the plug register,

3.3 Automatic-manual command

{

One has made the choice of the following conventions for the "autoi"
'signal.

In automatic: "autoi" = """

In manual: ﬁautoi" = "o

The circuit adoptéd is the following
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Functioning
By the set of interruptors one can have a command curiously manual,

entirely automatic, or a combination of the two.

Interruptor B being on "automatic" and the interruptors Ag (i-~1,...0)

1

on "automatic'" the command is automatic.

Intervruptor B on "auto" the Ay on "auto" or "manual" or a combination

of the two one has a mixed command.

Interruptor B on "manual" the Ai on "auto" or "manual" one has a
manual command,

Utilization

The signals of command will be validated

a) The decommutation of switching (WOC)

7 " "
Wi . Autoi
b) The transfer of automatic information on the charge circuit of

the plug register by means of the signal
!

ETE "
Wi . "Autoi
c) The charge of the bistables of the plug register (attacks a RS and

strob) by means of the gignal

W, . "Auto, "
i i
d) The sending of the bit "1" by transmitting the mass to the manual
sending buttons,
Remarks

The mass is representative of bit "1" in manual command.
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In the manual position one lights signals (Doppler manual: Doppler

lighted signal).

4, Charge of the plug register and visualization

4,1 Charge of the plug register

4,1.1 Circuit "on"

4.1.1.1 Principle

One should be able to transmit two kinds of information either manual

'

or automatic,
One has seen that the automatic information is of the form

S< . o
J A 0

e W+ Auts < Ato,
A s M

For the manual information

‘ -. ; . . T 0". ‘ “ ~ >’ "'%.\
S&. & .P . P . = Bﬁ‘o P .’,‘:‘?9"9\0&; } ]
"\‘\J::\ JA' e ‘o J” . 0 -'..lAp'.':b :

One realizes the function

SL =S¢+ 5
" \ vyl . s
¢ =~ Y, :‘Au‘_aw Avto P, . 1
SJL/“ - —L‘-) A p o Pl J" 1

A
‘ ' Toward plug regi. :er
o— ,

P o | o t

This circuit is in three copies for each simulation.
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4,1,2 Charge of the plug register

This register is formed of 18 bistables attacked in RS as it is

indicated beloﬁ

@z Sa.. '
¢dp = Jd'ﬁ d =433

e p »r s 30\9,’3.': .

.Thié 18 bistable register is
divided in six elementary
registers of 3 bistables where
the information is Etored

(simulation).

Strob values

Sﬁok » - w . A\’N . E ‘|

oy olp Jv :
N : b : w ' :
e St’. 0\ < °\ U‘vd -. P
Stesl. < W e Aot
TR h %
. ' — " 7]
' D 3 ' 3 S ' « Aute
' PR ? e '?b Ly
~ ' SYeeb "‘."‘ J A,
\ \ S : b F W&g hu\og
L ‘ - St ol g -
. ° r& '- g“ h\)‘ﬁga'

e

{

- e



Remarks

The information contained in the six 3 bit registers will be

sent

toward the slides charged with the treatment by thread worm connections,

4.2 Visualization

One has considered visualizing the levels of simulation. As is indi~-

cated below

The visualiéation of the number (level) is obtained beginning
' CI signal model 70 11 positions.
Realization principle

The decoding is obtained by a round dpening of power (buffer)

: Lighted number
C&L : ) A .CL;_ q%k; i froe aig*~\\5
' 1G] o ) A
9 -
/‘th I‘*' A o ° v
—
] O ,
I o A o .
Y
<A 5 A A o
A 4
A
Q" ° °© 5
3
Qs . - /\’ o A 4
N
_335 o A A ¥
A A A ¢

with a
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5. Reconstruction of the balloon answer

5.1 Generalities

We arrange i;\six registers (of 3 bits) bits of command information
Doppler, distance, frequencies Fa Fb Fc Fd.

These different parameters are distributed in the distance slides
(distance‘information) VEO (balloon frequencies) and toward the synthetizer
(Doppler information).

The mixing of the information is assured by the adaptation slide.

5.1.1 Call of the cﬁaracteristics of the balloon answer

8 Ar o ' . At ' X Um qm Var
To T Te T Ty T Tae Tt
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The 6'0'are made up of six time impulsions modulated by 2304 Hz

sinusoidal.

The 6'1' are made up of six time impulsions modulated by 2688 Hz

sinusoidal.

The Fu» Fb’ FC, Fy frequencies equal or different are contained

.(between 21'5' &“3 JU by ,{0. &“6 Ju

Each frequency,Beihg able to be commanded by three bits thus eight
values are available 7530, 7880, 8230, 8580, 8930, 9280, 9630, 9980,
Eight oscillators assure this function in the VEO slide. Each of these
eight frequencies is commutated in time és a function of the transmitted
frequency Fi'

5.2 Pure frequency

1
During the first eight u (u = — sec) the balloon emits a pure
48
frequency. In order to restore this information it is sufficient not to

send video to the synthetizer during the timing To + T1 +...+T7.
5.3 6'0' 6'1'

5.3.1 6'0' )

5.3.1.1 Principle.

During the tuning.T8 + T9+...T one modulates the time train by a
13
frequency 2304 Hz u.

Principle of realization

43«5J1f1

T 4T 4 *T
¢ 9 A3

Realized in
distance slide
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5.3.1.2 Realization

From the distance simulation slide we have the 48 Hz, the 2304 Hz
JUL and the timing. T8+T9+——|-T3. It concerns first obtaining the
1
2304 Hz sinusoidal then modulating in an analogical opening commanded by

the covering 6'0',

5.3.1.2.1 Filter 2304 Hz

The active filter whose séhema i8 indicated assures the trqnsformation

of the 2304 Hz JWU in 2304 Hz N.

<oy “5 It

(sofqb N

Aok

* resistances to be determined at the time of beginning,
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5.3.1.2,2 Modulation 6'0"'

The modulation is obtained by an analogical opening 2107 BE, The"
opening is crowded when one applies a positive impulsion on the base of
the opening transistor.

The opening will be rendered crowded by the 6'0' covering coming from
the distance slide.

The signal 2304 Hz v attacks by means of the transister T1 the source
of the field effect.

As a product of the field effect one finds the 6'0' (6 packets of

2304 Hz u). - S e T
e . r‘ ) s | i

a

2ba,

covering

* resistances adjustable at the
moment of beginning.
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5.3.2 6'1'
5.3.2.1 Principle } N

During the timing T14 + T15 + e T

19 °ne modulates the time train by

a frequency 2688 Hz u,

Principle of realization

‘ . 8“ 1Y . C>'
68
48ty s 1 "‘“’"‘M"- envelope sz
i .

1 N
’4{:}* A9 E

Realized in the - c 8H

distance slide << AN

5.3.2.2 Realization
The distance simulation slide furnishes a covering of the 6'l' and

the frequency 2688 Hz<J1IL- (covering 6'1' T14 + T.. + =— T19)

15
It concerns first obtaining the 2688 Hz v then modulating an analogical

opening commanded by the covering 6'1'.

5.3.2.2.1 Filter ¢

The active filterwhose schema is indicated assures the transformation

of the 2688 Hz JWL in 2688 Hz v.
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* The salter of thg elements will be clarified at the beginning.

- A

5.3.2.2.2 Modulation 6'1"

The 6'l' modulatien is obtained by an analogical opening 2107 BE. The

opening will be crowded when one applies the covering 6'l' on the base of
. L]

the open transistor.
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Asha
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LALES

* The value of the elements is to be clarified at the beginning.

5.4 Balloon frequencies Fas Fy» Fc, F

d
5.4.,1 cCalls

During 8 u the balloon emits four frequencies (four times 2 u)

TZO + T21 + ——— T27.

¢

.
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During the timing T20 + T21 the balloon emits Fa

During the timing Top + T23 the balloon emits Fb

During the timing T24 + T25 the balloon emits Fc

During the timing Tp¢ + T27 the balloon gmits Fd

5.4.2 Principle of realization

From the VEO slide the train of the four multiplex frequencies is
‘available. On the other hand the distance slide furn;shes the covering
of the frequencies F, (L=a, b, c, d).

An analogical opening attacked by the envelope of the Fi assures the

passage of the train of frequencies Fi'
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. covering of the Fy g

I N e e —
distance slide - 7e - .
* .
qt)
‘;"Fb* Fc."‘:;\
k\-'\o‘o{( Vco)
VEOQ slide
I /.
5.3 (R LA o ke N _
Realization )* I
/
i
ﬁ;«‘;q§idrﬁ;
.
Aolg

W3’J~l—‘)\px

covering




5.5 Mixer
5.5.1 Principle
r

We use three types of information.
6'0' which appears during the timing Tg + T9 + === T3

6'1' which appears during the timing T + «==T

16+ T1s 19

F, + Fb + Fc + Fd which appears during the timing T20 + T21 + -=- T24

The mixture of this information will be obtained by a summary amplifier

which also assures the adaptation of the levels for the attack of the syn-

thetizer,

5.5.2 Realization

To the
i synthetizer ,
—
, ANTAY




5.6 Doppler
5.6.1 Principle

The balloon satellite connection being blemished by the Doppler,
guiding the central frequency of the synthetizer has been anticipated.
The frequency trip of the Doppler is + 20 kHz around the central fre-
quency., It is accomplished in eight levels (3 bits). Each level corres~-
ponds to the decoding of one of the eight conditions of the Doppler
register,

Frequencies examined

Cppdr ) Dp = -4, 3384 ity

404 ¥03 046 Ml-kz 1Y) .
level 8
- &
404, F 080340 M ey %) ‘ > p = -99388%
4oa ¥ A3 04C Mty ) B : Dp = ~4,958kity
‘ 4°J/¥/‘80QAC MHs . (51 | 3? ,,o/ooOGAC&Hé
| hod FAFIIO fahy { " u&m«ﬂu_
7 entra requency
404 FX3o24l Mty > | . ' | Sp =+ 7 0 CAC @u,
; 404 FILE¥ 040 Mty ¥ ' | Dp = ~ Ao o CAL Guy
404, F 330346 Muy @) ! : Dp = 4 45,0646 &Hs
. : Sn A
401’ Fi8 o246 Mﬂé/ - “) &"level 1 Dp = -14, 06l G.\-\s

5.6.2 Realization

5.6.2.1 Principle

The principle of realization is represented below.
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99

© (8 pativen)

@

—
|

QM@W
O MmN

Adaptation
of levels

Decoding (8 levels)

5.6.2,2 Decoding (8 levels)

Q
L
P

(

» Q
2D

register (Q1

s Q
P3D
P

slight weight, Q3

are the three bits contained in the Doppler

¢onditions which one decodes,

Dp
. _ ) i
. @ 9 .
i 2P > %’v |
- . e« @
Yz O 9 9@
o8 “Dp ¥pp 33y
Q= @ .9 . P
T v Yap Bay
CL = 4) *Q ¢
5 A < 3>
9. < @9?- 69"'@ '
T dop wap oy
-~ o 'o L] .
. Qr s IS P ¢53p
-. 0 . Q . ¢
“ Og /’f ‘9? 3)\’

great weight) we arrange thus eight
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5.6.2,3 Adaptation of the levels

The decodings 61‘. (i = 1,2.,.8) attack eight circuits of formation
which attack the synthetizer on six wires. The presence of a single

one of the decodings 31 permits the variation of the central frequency.

AN 34k

AN S44

o~
3

AN 344
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DISTANCE MEASURE SLIDE

1. Generalities

2. Counting (sequential circuit)
3. Coincidence of end of counting
4, RAZ

5. False time base

6. Timing of the balloon response
7. Frequency of counting

8. Levels




1. Generalities

1.1 Goal

One of the missions of the EOLE satellite being the location of the
ballooms it has appeared indispensable in the realization of the test means
to simulate the satellite~balloon distance. In order to do this on the
ground during integration we use two frequencies furnished by the satellite
to know the 645 K Hz and the 1.6 Hz frequency of the format (see remark
on page 18 again),

The distance simulation is obtained by a variable retard corresponding
to the time of propagation of the waves in the connection.
1.2 Principle

In order to simulate the satellite-balloon distance one is led to
conceive a time base (similar to that of the satellite) which properly
retarded will furnish all the timing necessary to sending of the phrase
(word unreadable) by the balloon.

On the front mounting of the 1.6 Hz of the satellite one disconnects
a counting circuit at the same time as one blocks the annexed time base
(called the false fime base). When the counting is terminated (by coinci-
dence with the condition of a three bistable register) one unblocks the
time base which is found thus to be retarded in a time & ™ corresponding
tg the tiﬁe of counting.

1.3 Scale of distance frequency of counting

At the nearest the satellite is at 800 km and at the farthest at more
than 3200 km from the balloon. Thus it has appeared indispensable to cover
this distance by the counting time. A system of 8 levels permits covering

this distance, At the farthest the time of propagation is 1_ sec which
: : 48
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corresponds to a frequency of 48 Hz., As one wishes to cause the distance
to vary on eight levels, the frequency of counting chosen will thus be
F = 403,2 Hz for a simulation of 372 km at 2976 km.
1.4 Realization

A sequential circuit counter by eight, attacked by the 1.6 Hz and the
coincidence signal (word unreadable) the condition of the three bistables
of the counting circuit and that of a register displaying the number of
levels desired, assures the divergence in time representative of the dis-

tance,
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1.5 General schema
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1.6 Remark

The level posting register circuits and all of the logic which precedes
are a part of a slide called adaptation where the Doppler and HK balloon
posting are especially important. |

2. Sequential circuit

2.1 Object

The sequential circuit permits obtaining the distance simulation foi-
a counting time - the originality of the system comes from the fact that
counting is stopped by the coincidence between the condition of the bi=-
stable of the counter and the condition of a register where the number of
levels desired is posted.
2.2 Graph

The system being subjected to two inputs of (1.6 Hz) and y (coinci-

dence) the output z is thus a function of =ae J S% D

(733

x %/ =

ol4

A o fand | 4 buAaklen

The circuit contains four bistables.




. 6=
"2.3 Table of truth S - - - -
t
. 8% ad éf“
~M — - 4-“‘\ - 5 .
,,-—\ L le_ ‘a('a.v ')‘é_ 39\6‘.— 3‘3,4 ’ké—‘ ga_. e ‘6—-—- 1
Kok ° o CA Ao an oo oA Ao A |
o o -] A o ° o y y |
A L2 o < ° A [+ A o i
N 3 ° 3 ° A o g !
S “ ) o A [+] i '
4 5 o 4 A o A °
5 6 5 ° A AN
© . [ (™
6 b ] o A
ES 8 ° ¥ ° /" ° A °
e s 8 A
® © o o o Ny
2.4 Input equations
!
| Al B |¢c lp - j
i % s A +3¢ I
-~ ¥ \
J Oth_ C» . 1A - J clock Rocle 405,% Hz_ ;
‘( - 3% :A'C “a’ . , e
| i > c» ° A 4 Cormmeirltaasae coincidence [
2.5 Schema
405,% H"b_ -
4 \ ) j
r 3 s 3 ) 5 3 r'—'ﬁ-if )
¢ e e c ¢ o
! ¥ e —i7 AL ¥ AA
¥ A ™
7] 4 ¥ ,
® ® © . © |,
“ $F52 44 LW ¢S5 Ao —& 5‘:5?.‘ "‘9 sF_sz" '_r/
= 2 - ¢ |- |4 'y —iA < p s
A (%2 1 2 A2
“Kae“a"" il ‘ i""l.eu;z_] 1Y <8 9 43 ] ¢ 4 89 43
. 4
ot AT e v 11
‘s o é ' L ] $ [} ’ é ' ' J
| 1L S M
i [} I | '
: l |
! — s ‘
o




2.6 Diagram

! |
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2.7 Blocking of the false time base

During the time of counting the false time base ought to be blocked,
For that one anticipates putting at 0 all the clocks of the division chain,

One returns then to a block on the bistables the function "z, clock".

? -—F}_: 3 csz«e;.
© 4

.
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3. Coincidence of the signal of the end of counting

3.1 Generalities

The signal of coincidence is with the 1.6 Hz of the command signals of
the sequential circuit.

The signal is obtained by coincidence between the conditions‘)f the
bistables B, C and D of the sequential circuit and those of a plug regis-
ter., (Bistables Bd’ Cd’ and Dd.)

3.2 Realization

The coincidence function is in the form

e - (aﬁa*r&@é)('cco\*cCd)COSL\-v X | )
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3.3 Charge of the plug register

This register can be charged either manually or automatically., Its
logic will be studied in the framework of an adaptation slide where besides
the visualization of the level is considered. |
4, BRAZ

4.1 Object, Principle

At the beginning of counting one anticipates resetting to O the false
time base.
After the front mounting of the 1.6 Hz one takes the second impulsion
of the 645 K Hz which is present and one applies it to RAZ on the reset of
the bistables (the timer is then at zero).
4.2 Realization ) /

4.2.1 Table of the phases, diagram of the conditions

4.,2,1.1 Diagram

One calls oe the 1.6 Hz, z the outlet of a sequential circuit charged

with taking the second impulsion from the 645 K Hz which is present after

the 1,6 Hz.

C4 5&1'\(’?; | ]
nyuyuyuyduyut
j .
ALy f ; o
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resetting at zero. ot
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4,3 Application of the RAZ

One uses therefore a signal z (which is the second impulsion of the
645 K Hz after the front mounting of 1.6 Hz) which one reverses in order

to apply on the "reset" of the bistables the level corresponding to a

-2

- RAZ
RAZ = 2z .

In the absence of a clock, if one applies on the "set and '"reget"
inputs the levels "1" and "O" respectively, the bistable passes to zero,

AY

One will take as RAZ the output EA'

Remark

The "reseF" entry on the Sylvania SF 52 bistable is found at the pin
number 13, one will have the RAZ by cabling the output 34 on all number 13
pins of the bistables,

5. False time base

5.1 Goal

The object of thié time base is to furnish all the frequencies and the
timing negessary to the sending of balloon information shifted in the time
of an interval of time corresponding to the satellite balloon distance

simulation, ¢
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5.2 Diagram
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5.3 Chain I
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5.3.1.1 Table of truth = inp

ut equations
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5.3.2 Diviser 1/4 (21504 Hz - 5376 Hz)

"
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5.3.2.1 Table of truth - input equations
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5.3.3 Diviser by 2 (5376 Hz - 4688 Hz)

5.3.3.1 Table of truth - input equations
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5.3.3.2 Schema
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5.3.5 Diviser by 7 (1344 Hz - 192 Hz)

5.3.5.1 Table of truth -~ input equations
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5.3.6 _Diviser by 2 (192 Hz - 96 Hz)

\

5.3.6.1 Input equations
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5.3.7 Diviser by 2 (96 Hz ~- 48 Hz)

5.3.7.1 Input equations
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5.3.8 Diviser by 30 (48 Hz - 160 Hz)

5.3.8.1 Table of truth - input equations
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5.3.8.2 Schema
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5.4 Chain II

5.4.1 Diviser 1/7 (645 K Hz - 9216 Hz)

5.4.1.1 Input equations

/ ’
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5.4.2 Diviser 1/2 (9216 Hz - 4608 Hz)

5.4.2.1 1Input equations
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5.4.3 Diviser by 2 (4608 Hz - 2304 Hz)

5.4,3.1 Input equations
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5.4.3.2 Schema

Clock R
Lok, y- g6od 045/
_ _ \‘ ‘" .

R
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Remark

f 3 ' i
;\LS y Ad - <304 q{a’ Non 2 wv“\&m
A | AQ-f@? Toward the connecter

The course of integration in order to assure the distance simulation

two frequencies come from the satellite:
1) 1.6 Hz which releases the simulation (beginning of counting).

2) 645 K Hz which attacks the division chains.
\

The 1.6 Hz is obtained by decommutation of a word of the format of TMS.

The 645 K Hz is qbtained in two ways
a) From the satellite by a coaxial (word unreadable) connection.
b) From a 645 K Hz oscillator. (The schema of the oscillator is

indicated in the VEO slide.)
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6. Timing of the balloon answer

6.1 Calls

#

The balloon answer in the EQOLE system is constituted as is indicated

below:

Pure frequency

" Qocq- Ppube N

The 6'0' 6'l' of the balloon ought to be fixed on the 6'0' 6'1'
of the satellite (call sequence). The reajustment will be realized by
decommutation of a TMS format placement which will serve as "top" 1.6 Hz

which disconnects the false time base.
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6.2 Realization of the "timing"

6.2.1 Timing 8 u

. r ot tartr < A

6.2.,2 Timing 6'0', 6'1"

6.2.2,1 Timing 6'0'
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7. TFrequency of counting

7.1 Diagram
The frequency 403.2 Hz is obtained beginning from 645 K Hz.

‘i C4 542 “b_‘ ' ‘.g |

{als) b A—IB | '

4R SN/I, 3"3 i ‘ {
(J‘/Q.) i J/é
Se-u;c Wy
(Aldee) | A/8 |
4.,5/';\45 < L
o I

7.2 Realization

7.2.1 Diviser by 5 (645 K Hz - 12902.4 Hz)

7.2.1.1 Table of truth, equations
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7.2.2 Diviser by 4 (12902.4 Hz = 3225.6.Hz) 1/4 = 1/2 + 1/2
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8. Levels of simulation

The whole realized permits making the distance vary in eight levels
numbered from one to eight.

The level number 1 corresponds to a distance of 372;036 km. The step
of variation is 372,036 km.

The level number 8 corresponds to a distance of 2976.289 km.
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VEO Slide
Generalities

Decoding of the levels
Oscillators

Mixer
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1. Generalities

1.1 cCalls
The balloon information contains four frequencies Fob Fy» Fo» Fd which

appear during 2 u (u = 1/48 sec) each.
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The Fi frequencies (i = a, b, ¢, d) are contained between 7.5 k Hz
and 10 k Hz; they can be all equal among themselves or different.

1.2 Principle of realization

-

The adaptation slide contains four registers (at three bits) corres-
ponding to each frequency. Therefore we have the possibility of causing
the frequency Fi to vary in eight levels and this between 7.5 k Hz and
10 k Hz.

Eight oscillators qommuted in time to the determine timing vill permit

\
obtaining the eight desired frequencies and this for the information desired

(F;)e
A mixer circuit will next lead to the VEO slide the generation of the
Fd+F

b+FC+F

d.
The VEQ slide contains three essential parts:
1) Decoding

~. - 2) Oscillators

3) Mixer . \ -
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2. Decodings
2.1 Principle

The adaptation slide contains four registers corresponding to each of

the Fi frequencies.

(A slide weight, B, C great weight,)

With each register are associated eight decodings (8 levels). Each

decoding attacks an "on' opening which validates the output of a frequency.
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Remark

The Fi registers

AN

not being charged at the same time as the "on" circuit

one has only a single input charge with information.



2,2 Realization

"‘-‘I, - — " - ;' . e — Y .
SRR Ry 3w | 38R m SRR R feodie
oo ) ! 3 COA { DA h Register
-. B AT > e S . LSSt -~ ] oD
z fo- ~ b Fe Fal
X 5, £ —y P A"
B e— O > A YA 3 i - ,1 \\
e — E—“V A Vi T —
I & ¢ < [
] . ) JRS—————
A e— N ! Ry,
R e AR ~
’ AvebhX 2 - i A Yoz
¢ / - /(?vc‘“ < D 2
Toward \ Toward T — Aot t
~ opening opening @ Toward ard
" —" N N opeing
3 E ; 0 i \
< | - »
/




3. Oscillators

3.1 Call choices of the frequencies

The four F, frequencies ought to be variable from 7.5 k Hz to 10 k Hz.

Sweeping the region of frequencies with eight levels has been anticipated.

The frequencies retained are indicated below.
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(level number 8)

Eight oscillators assure the generation of the eight frequencies.

Remark

The denomination of the slide generator of the Fi frequencies '"VEO

slide" is due to the utilization of a VEO mounting for the obtaining of

the desired frequencies.

The command transistor of the system has been suppressed, the function

- \Y
%H = ‘2( 3 ) not having in this application any reason for existence.
b)

3.1 again Frequency 645 K Hz

\\\ We have seen that we should use a frequency of 645 K Hz for the dis-

tance simulation.

This frequency will be obtained by an oscillator identical (last line

lost on the bottom of page 6)



3.2 Schema of the oscillators
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The regulation of the desired frequency is accomplished by the choice
of R and C and by action on the petentiometer,

Remark

In order to obtain the eight desired frequencies we shall use eight

oscillators of this type.



4. Mixer
4,1 Principle

The goal to be attained being the generation of the train of frequencies
Fa+Fb+FC+Fd using eight fundamental frequencies, a doubie function remains

to be realized: the validation and the mixing of the frequencies.

4,2 Validation: principle

The validation of the frequency is given by the output of one of the

openings (Pi....PS).
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4,3 Mixer: principle

The éight outputs Fi'Pl""FS'PS return to an "on" opening which

assures mixing,
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4,4 Realization
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UHF BALLOON-SATELLITE CONNECTION

SYNTHETIZER ATTENUATOR



Synthetizer-Attenuator

1. Synthetizer

The machine used is a Hewlett Packard equipment model 5105A 0.1 Hz
500 M Hz. This material is associated with a "driver" model 5110B
Hewlett Packard.

The whole permits obtaining a phase modulation and the direction
of the Doppler of the central frequency.

The central frequency of utilization is 401.717960 M Hz.
2. Attenuator

The programmable attenuator utilized is a Schlumberger model
BDD 500 odb to 140 db.

In the EOLE case this equipment is utilized in the region'-lé db,
=120 db in order to restore the conditions of the BL-SAT connection.

The decoding of the eight levels of three bits of distance simulation
command permits covering the region with a variation step of 15 db.

first level - 15 db

second level - 30 db

eighth level - 120 db

Remark

The uiilization ofva programmable attenuator permits associating.the

energetic simulation to the distance simulation.




